Lipoproteins and apolipoproteins in intestinal lymph of the preruminant calf, Bos spp., at peak lipid absorption.
We have recently evaluated the in vivo role of the liver in lipoprotein homeostasis in the preruminant calf (Bauchart, D., D. Durand, P. M. Laplaud, P. Forgez, S. Goulinet, and M. J. Chapman, 1989. J. Lipid Res. 30: 1499-1514). We now present the partial characterization of lipoprotein particles in postprandial intestinal lymph at peak lipid absorption (i.e., 10 h after a meal) in the preruminant calf fed a curdled milk replacer. Intestinal lymph from four male preruminant calves was analyzed for its content of lipids and fractionated by sequential and density gradient ultracentrifugation into chylomicrons (Sf greater than 400), very low density lipoproteins (VLDL) (Sf less than 400; d less than 1.006 g/ml), and a series of lipoprotein subfractions with d greater than 1.006 g/ml. Postprandial lymph contained predominantly triglycerides (1099 +/- 611 mg/100 ml), with lesser amounts of phospholipids (197 +/- 107 mg/100 ml) and cholesterol (52 +/- 30 mg/100 ml). The most abundant particles were triglyceride-rich chylomicrons and VLDL which accounted for approximately 76% and approximately 19%, respectively, of total d less than 1.21 g/ml lipoproteins. As judged by negative stain electron microscopy, chylomicron particle diameters ranged from 650 to 2400 A, while VLDL were smaller and distributed over a distinct size range (340-860 A). These two lipoprotein classes each presented protein components with Mr comparable to those of human apoB-48, apoA-I, and C apoproteins, together with an Mr 52,000 protein resembling human beta 2-glycoprotein-I. In addition, VLDL exhibited a polypeptide with Mr approximately 61,000. Lymph lipoproteins with d greater than 1.006 g/ml consisted primarily (approximately 81% of total) of particles distributed over the 1.053-1.119 g/ml density range. Electrophoretic analysis of the latter lipoprotein fraction showed it to be heterogeneous, including particles with the migration characteristics of low and of high density lipoproteins, respectively. Subfractions in the d 1.053-1.076 g/ml range were dominated by particles with Stokes diameters typical of high density lipoproteins (HDL), but also contained three different populations of low density lipoprotein-like particles. The high molecular weight apolipoproteins in these same cholesteryl ester-rich (greater than 30% of lipoprotein mass) subfractions comprised components with Mr resembling those of human apoB-100 and apoB-48, respectively, and with the latter protein predominating to a varying degree. A counterpart to human apoA-I was the major protein component over the entire density range from d 1.053 to 1.119 g/ml.(ABSTRACT TRUNCATED AT 400 WORDS)